Background: quinolone resistance is traditionally mediated by chromosomal mutations mutation of DNA gyrase and/or topoisomerase IV or by the mutation of genes regulating the expression of efflux pumps, until PMQR was described in a clinical isolate of Klebsiella pneumoniae in 1998. PMQR genes generally confer low-level resistance, with their MICs falling below Clinical and Laboratory Standards Institute (CLSI) breakpoints for intermediate resistance; therefore, their contribution to quinolone resistance can be masked in strains also harboring QRDR mutations in gyrA and parC. However, their clinical significance stems from the fact that they greatly facilitate the selection of more highly quinolone-resistant strains. Although the PMQR mechanism only confers low-level resistance to FQs, its association with the occurrence of mutations in QRDR can lead to clinically relevant resistance levels. These PMQR determinants are increasingly being identified worldwide in clinical isolates of Enterobacteriaceae and Pseudomonas spp. Aim of the work: this study aimed to identify different mechanisms of fluoroquinolones resistance and determine fluoroquinolones resistance pattern among the studied isolates. Material and methods: this study was carried on 100 non duplicate clinically relevant Enterobacteriaceae and Pseudomonas spp. recovered from clinical specimens referred to Central Microbiology Laboratory, Ain Shams University Hospital for routine culture and sensitivity, aiming to 1) Determine the occurrence of plasmid-mediated fluoroquinolones resistance (PMQR) determinants by multiplex PCR and chromosomal mutations by PCR-RFLP among Enterobacteriaceae and Pseudomonas spp. in clinical specimens. 2) Identify different mechanisms of Fluoroquinolones resistance. 3) Determine Fluoroquinolones resistance pattern among the studied isolates. Results: in this study we found that 77% of FQs resistant isolates were positive to one or more plasmids, oqxAB was highest recovered PMQR among Klebsiella. 78% were positive for gyrA mutations, gyrA gene mutations were higher in Pseudomonas, Asp87mutation was 56/78(72%) higher than Ser-83 mutation 38/78 (49%) isolates.
INTRODUCTION
Quinolones are a family of synthetic broad spectrum antimicrobial drugs, they have been widely used for the treatment of several community and hospital acquired infections, in the food processing industry and in the agricultural field (1) . Resistance has been reported with increasing frequency in clinical isolates of Enterobacteriaceae (2) . The targeting of either DNA gyrase or topoisomerase IV varies with bacterial species and specific fluoroquinolone; however, as a broad generalization, the key target in gram-negative bacteria is DNA gyrase, whereas in gram-positive microorganisms topoisomerase IV was preferentially targeted (3) . Plasmid-mediated quinolone resistance (PMQR) genes are alternative mediators of quinolone resistance or reduced susceptibility, they encode DNA gyrase protection proteins, efflux pumps and a variant of a common aminoglycoside-modifying enzyme (4) . Although chromosomal QRDR mutations in topoisomerases play an important role in conferring a high level of quinolone resistance, some of researchers believed that PMQR may contribute to an increase in quinolone resistance in clinical isolates of Enterobacteriaceae (5) . (6) .
AIM OF THE WORK
The aim of this work was to identify different mechanisms of fluoroquinolones resistance and determine fluoroquinolones resistance pattern among the studied isolates. 
SUBJECT AND METHODS
. IV-Antibiotic susceptibility to Fluoroquinolones by using VITEK® 2 Compact system (bioMérieux, France). V-Detection of PMQR determinants such as (qnrB, qnrS, oqxAB, qepA and aac(6')-Ib-cr) using multiplex PCR (4) . VI-Detection of gyrA mutations for Chromosomal quinolones resistance by PCR restriction fragment length polymorphism (RFLP)
. The study was approved by the Ethics Board of Ain Shams University.
RESULTS
The results of this study were summarized in tables 1-6. 77% of FQs resistant isolates were positive to one or more plasmids, the frequency of positive plasmids among studied isolates: 20/32 (63%) E.coli, 25/32(78%) Klebsiella and 32/36(89%) Pseudomonas. Plasmids were higher significantly among Pseudomonas isolates followed by Klebsiella then E.coli, shown in table 1.
Prevalence of different types of plasmid among positive clinical isolates oqxAB was highest recovered PMQR among Klebsiella followed by Pseudomonas then E.coli P (< 0.05). While, qepA efflex pump gene was the least prevalent PMQR, shown in table 2. Among total 77 positive PMQR, 23/77(30%) isolates were presented with single plasmid, while 54/77(70%) were plasmids coexistent isolates to two or more plasmids: 23/77 (30%) of isolates carried oqxAB and qnrS genes, 14/77 (18%) carried both oqxAB and qnrB, shown in table 3. 78% were positive for gyrA mutations, 40/78 (51%) were positive to single Asp-87 mutation, 22/78 (28%) were positive to single Ser83mutation, while 16/78(21%) isolates were positive to double gyrA mutations, shown in table 4. As regards Asp-87mutation, 56/78(72%) isolates were positive, Asp-87mutation was higher among E.coli (89%) followed by klebsiella (75%) then Pseudomonas (55%). Ser-83 mutation 38/78 (49%) isolates were positive. The Ser-83 mutation was higher among Pseudomonas (68%) followed by klebsiella (45%) then E.coli (30%) as shown in table 5.
There was a positive association between PMQR and gyrA mutations with no statistical significance (NS) as P was (> 0.05) as shown in (9) who reported that the oqxAB pump is common on the chromosome of K. pneumoniae isolates (75% or more). However, this is disagreement with results of Kulková et al. (5) who reported that the most prevalent PMQR gene in K. pneumoniae was aac(6')-Ib-cr gene (68.8%). While, Ciesielczuk et al. (4) suggested that aac(6')-Ib-cr gene (34.5 %) was the most common PMQR gene detected in uropathogenic E.coli isolates and least positivity was oqxAB (0.6 %). As regards P. aeruginosa, Saleh et al. (10) suggested that most recovered plasmids among P. aeruginosa were qnr (6.3%) genes (qnrS 4.7 % and qnrB 1.5%), neither other qnr genes, oqxAB, aac(6')-Ib-cr nor qepA gene was detected in their studied isolates.
Finally, in the current study the high prevalence rate of oqxAB gene might reflect inappropriate use of antimicrobial agents and even close contact with domestic animals, with subseqent dissemination of oqxAB gene as regards; these results are in agreement with those of Kulková et al. (5) . The coexistence of PMQR genes among the isolates increased the levels of resistance to quinolone antibiotics (11) . In the current study, the isolates with coexistent plasmids were (70%), there was no isolate carried two types of qnr gene but the most coexistences presented were oqxAB/qnrS (30%) followed by oqxAB/qnrB (18%) then qnrS/aac(6')-Ib-cr (5%). This result agreed with those of Majlesi et al. (11) who reported that there was also no isolates carried two types of qnr genes and qnrS/aac(6')-Ib-cr coexistence was present in low rate (6.2%) with a relationship between them as, aac(6')-Ib-cr was detected in qnr positive isolates by higher rate (78.9%) than qnr negative isolates (20.9%) as they can circulate dependently as reported in 2008 (12) . or some plasmids can carry both aac(6')-Ib-cr and qnr genes (13) . The results of the current study are in disagreement with those of El-Mahdy et al. (14) who reported that qnr/aac(6')-Ib-cr (29.9%) was the highest coexistant plasmids.
The most prevalent single mutation was Asp-87 (51%) mostly present in E.coli (89%) followed by Klebsiella (75%) then Pseudomonas (55%), disagreed with (7, 15) . While, CLSI (7) -87 mutation was high in K. pneumoniae (36%), De Silva et al. (15) reported that reported that Asp Asp-87 was the highest mutation that lead to drug resistance occur among P. aeruginosa.
As regards, Ser-83 mutation was detected in the current study by the rate of (28%) and mostly prevalent in Pseudomonas (68%) followed by Klebsiella (45%). These results disagreed with those of Johnning et al. (16) who reported that Ser-83 mutation was detected mostly in E.coli (86 %).
In the current study, (5%) of FQs resistant studied isolates were negative for PMQR and gyrA mutations. These finding may suggest that other resistant mechanisms may be present and responsible for FQs resistance, but they were not investigated in the current study. 
